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AN INPUT/OUTPUT DEVICE FOR MOUNTING IN VEHICLE 

FIELD OF THE INVENTION 
[0001] The present invention relates to input/output devices mounted within 
vehicles. More specifically, the present invention relates to apparatuses and 
methods for restricting the ability of a vehicle occupant to input information into such 
devices. 

BACKGROUND OF THE INVENTION 
[0002] An increasing quantity and variety of input/output devices are being 
incorporated into modern motor vehicles. These devices offer functionality 
previously not available in standard automobiles, such as graphical display of street 
level mapping data and textual display of door-to-door driving directions. Regardless 
of function, these modern devices are typically capable of providing output that is 
customized for an occupant of the vehicle. Customization is accomplished by 
receiving and processing input from an occupant of the vehicle. For example, 
modern onboard navigational computers include input devices, such as keyboards 
or touch screens, that allow an occupant of the vehicle to specify an address or 
location to be mapped by the computer. Once the computer receives and processes 
the input, a map or other appropriate information is projected onto the display of the 
device. 

SUMMARY OF THE INVENTION 
[0003] The present invention provides apparatuses and methods for 
restricting the ability of a vehicle occupant to input information into an input/output 
device mounted within the vehicle. In one embodiment, the invention comprises a 
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display screen that is movable between two positions. In the first position, the driver 
of the vehicle is able to view the screen and the information displayed on the screen. 
In the second position, however, the driver is unable to view the information 
displayed on the screen because the field of view of the screen is not within the 
driver's field of vision. The input/output device is preferably able to determine when 
the display is in the second position. Also preferable, a signal is generated when the 
display is in the second position. This signal can be utilized to control the ability to 
input information into the device. 

[0004] In a preferred embodiment, the input/output device is a navigational 
computer. The computer preferably comprises a housing, electronics, an input 
device, and an output device. Preferably, the output device is a display screen 
capable of displaying information to an occupant or occupants of the vehicle. In this 
embodiment, the navigational computer includes an electrical circuit that terminates 
in first and second electrical contacts. The electrical circuit is completed when the 
contacts are in electrical communication with each other. Preferably, one contact is 
disposed on the display screen and the other contact is disposed on the housing. 
The contacts are preferably arranged such that electrical communication between 
the two contacts is established only when the display screen is in the second 
position. That is, the electrical circuit is preferably completed only when the display 
screen is pointing toward the passenger seat of the vehicle. The electronics of the 
device are able to detect the electrical signal or lack thereof that flows through this 
circuit, and control the ability to input information into the device based upon this 
signal. If the circuit is complete, meaning that an occupant of the vehicle sitting in 
the driver's seat is unable to see information on the display screen, the electronics 
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will enable the ability to input information into the device. On the other hand, if this 
circuit is not complete, the electronics will disable the ability to input information into 
the device. 

[0005] In another preferred embodiment, mechanical means are utilized to 
detect the position of the display screen. In this embodiment, a switch is activated 
when the display screen is in the second position. Based on the activation status of 
this switch, the electronics control the ability to input information into the device. 
[0006] The present invention also provides methods for restricting the ability 
of a vehicle occupant to input information into an input/output device mounted in a 
vehicle. The ability to input information into the input/output device is preferably 
controlled at least in part by the position of the output device relative to the driver's 
seat of the vehicle. Preferably, data input is controlled by a combination of the 
position of the output device and movement of the vehicle. This allows an occupant 
of the driver's seat of the vehicle to input information into the device if the vehicle is 
not moving, and also allows an occupant of a passenger seat of the vehicle to input 
information if the output device is not viewable by the occupant of the driver's seat, 
regardless of whether the vehicle is in motion. Alternatively, data input can be 
restricted to only when the display screen is in the second position. The method 
preferably comprises determining whether the output device is in a particular 
position relative to the driver's seat, disabling the input device if the output device is 
positioned such that an occupant of the driver's seat can view information on the 
output device, and enabling the input device if this occupant cannot view this 
information. The preferred method may further comprise determining whether the 
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vehicle is in motion and enabling the input device when an occupant in the driver's 
seat can view information on the output device and the vehicle is not in motion. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] Figure 1 is a perspective view of an input/output device incorporating a 

preferred embodiment of the present invention. The figure illustrates an output of 

the input/output device in a first position. 

[0008] Figure 2 is a top view of the interior compartment of a motor vehicle 
incorporating the present invention. The figure illustrates the second position of the 
output device relative to the driver and passenger seats and the fields of vision of 
occupants of these seats. 

[0009] Figure 2a is a top view of the input/output device of Figure 2 and 

illustrates the output device in the first position. 

[0010] Figure 3 is a partial cross-sectional view of an input/output device 
incorporating a preferred embodiment of the present invention. The figure illustrates 
both the first and second positions of the output device. 

[0011] Figure 4 is a partial cross-sectional view of an input/output device 

incorporating another preferred embodiment of the present invention. This figure 

also illustrates both the first and second positions of the output device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
OF THE INVENTION 

[0012] The following description of preferred embodiments of the invention 
provides examples of the present invention. The embodiments discussed herein are 
merely exemplary in nature, and are not intended to limit the scope of the invention 
in any manner. Rather, the description of these preferred embodiments serves to 

4 



10541-181 
V200-0276 

enable a person of ordinary skill in the relevant art to make and use the present 
invention. 

[0013] Figure 1 illustrates an input/output device 10 that incorporates a 
preferred embodiment of the present invention. The input/output device 10 can be 
any device capable of receiving input from an occupant of the vehicle and displaying 
or otherwise outputting information. Examples of input/output devices suitable for 
use in the present invention include radios, integrated mobile phones, and integrated 
personal computers. The present invention is particularly well-suited for 
incorporation into navigational computers that allow an occupant of the vehicle to 
input an address or location to be mapped and displayed by the computer. Other 
examples of input/output devices include televisions, video display terminals, and 
entertainment systems. 

[0014] The input/output device 10 includes input means that allow an 
occupant of the vehicle to input information into the device 10. As illustrated in the 
figure, typical input/output devices 10 include various buttons 12 that allow an 
occupant of the vehicle to input information, such as a destination address or 
location. Other suitable forms of input means include dials, switches, keyboards, 
joysticks, and computer mice. A common example of output means in input/output 
devices is a display screen 14. The display screen 14 is preferably an LCD screen, 
but may comprise any suitable type of display that is capable of projecting 
information. 

[0015] Preferably, the input and output means of the input/output device 10 
comprise structurally distinct devices, i.e., the input/output device 10 preferably 
includes an input device and an output device. Alternatively, the input and output 
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means may be combined into a single device or component. For example, some 
modern input/output devices include touch sensitive display screens that allow the 
output portion of the device to also serve as the input device. Of course, a 
combination of these alternatives can also be employed. 

[0016] The input/output device 10 includes electronics 16 appropriate for the 
type of device. For example, a navigational computer typically includes hardware 
suitable for reading stored data, such as CD-ROMs, as well as electronics for 
resolving the position of the vehicle relative to the earth, such as GPS receivers, etc. 
Furthermore, the electronics 16 are able to detect the position of the output 14. 
Preferably, as will be developed more fully below, electronics 16 detect the position 
of the output 14 by determining whether or not an electrical signal is flowing across a 
particular electrical circuit. Alternatively, the electronics 16 can detect the position of 
the output 14 by any suitable methods, including determining the position of a 
particular mechanical switch, the transmission of a particular stream of light, or other 
position detection methods or apparatuses. 

[0017] The input/output device 10 preferably includes a housing 18 that 
encases the componentry and electronics 16 of the device 10. As best illustrated in 
Figure 3, the housing 18 preferably defines a recess 20 in which the output 14 is 
situated. The recess 20 is preferably large enough to the allow the output 14 to 
move between first and second positions. The solid lines in Figure 3 illustrate the 
output 14 in a first position within the recess 20 while the phantom lines illustrate the 
output 14 in a second position within the recess. To facilitate this movement of the 
output 14 within the recess 20, the output 14 preferably includes a pin 22 that fits 
into an opening 24 defined by the housing 18. Preferably, a pin 22 is included on 
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the upper and lower sides of the output 14, and complementary openings 24 are 
positioned in appropriate locations of the housing 18 near the recess 20. 
Alternatively, any arrangement of pins 22 and openings 24, or any other structural 
features, such as hinges, that allow the output 14 to move within the recess 20 
between a first and second position can be employed. Also alternatively, the 
housing 18 need not define a recess 20 so long as the output 14 is able to move 
between a first and second position. 

[0018] The first and second positions refer to orientations of the output 14 
relative to the driver and passenger seats of the vehicle. Figure 2 illustrates the 
relationship between the output 14 and the seats. In the second position, illustrated 
in Figure 2, the output 14 is preferably oriented such that it does not lie within the 
zone of vision 26 of an occupant of the driver's seat 28. In this position, the 
occupant is not able to view information displayed on the output 14. In the first 
position, illustrated in Figure 2a, the output 14 is preferably oriented such that it lies 
within the zone of vision 26 of an occupant of the driver's seat 28. Also preferable, 
the output 14 lies within the zone of vision 30 of an occupant of the passenger seat 
32 when it is in the second position. 

[0019] Due to the relationship between the output 14 and the seats 28, 32 of 
the vehicle within which the device 10 is installed, the exact orientation of the output 
14 in the first and second positions will depend upon various factors, including the 
position of the device 10 relative to each of the seats 28, 32. Preferably, the first 
position is such that the plane of the output 14 is substantially parallel with the 
surface of the vehicle onto which the device 10 is mounted. For example, in a 
navigational computer mounted within the instrument panel of the vehicle, the first 
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position is such that the plane of the output 14 is substantially parallel with the panel. 
Alternatively, of course, the first position can be any position that places the output 
within the zone of vision 26 of an occupant of the driver's seat of the vehicle. Also 
preferable, the second position is such that the output 14 lies outside of the zone of 
vision 26 of an occupant of the driver's seat and within the zone of vision 30 of an 
occupant of the passenger seat 32. That is, it is preferable that the second position 
place the output 14 within the view of an occupant of the passenger seat 32 and out 
of the view of an occupant of the driver's seat 28. Alternatively of course, the second 
position can be any position that places the output 14 outside of the zone of vision 
26 of an occupant of the driver's seat. As shown in Figure 2, the second position is 
preferably such that the lengthwise axis of the output is angled with respect to the 
surface of the vehicle onto which the device 10 is mounted. 

[0020] Figure 3 illustrates a first preferred embodiment of the present 
invention. As illustrated in the figure, the input/output device 10 includes an 
electrical circuit 34 that terminates in first 36 and second 38 electrical contacts. The 
electrical circuit 34 is complete when the first 36 and second 38 electrical contacts 
are in electrical communication with each other. When the circuit 34 is complete, an 
electrical signal can flow through the circuit 34. The presence or absence of this 
electrical signal can be used to determine if the electrical contacts 36, 38 are in 
communication with each other. Preferably, the electronics 16 utilize this electrical 
circuit 34 to determine the position of the output 14. As detailed above, the 
electronics 16 control the ability to input information into the input/output device 10. 
Preferably, in the absence of an electrical signal flowing through the circuit 34, the 
electronics 16 disable the input 12 such that no information can be input into the 
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device 10. Also preferable, when an electrical signal flows across the circuit 34, 
such as when the output 14 is in the second position, the electronics 16 enable the 
input 12 such that information can be input into the device 10. 
[0021] The contacts 36, 38 are preferably positioned such that the circuit 34 is 
complete only when the output 14 is in the second position. Accordingly, as 
illustrated in Figure 3, the first electrical contact 36 is preferably disposed on the 
output 14 such that it is positioned toward the housing 18. The second electrical 
contact 38 is preferably positioned on the housing 18 such that electrical 
communication is established between the contacts 36, 38 when the output 14 is in 
the second position. Also preferable, the contacts 36, 38 are positioned such that 
the circuit is not complete, i.e., electrical communication is not established, when the 
output 14 is not in the second position. 

[0022] Figure 4 illustrates another preferred embodiment of the present 
invention. This embodiment is similar to the embodiment illustrated in the previous 
figures except as detailed below. Accordingly, similar reference numbers refer to 
similar components. In this embodiment, the output 114 activates a mechanical 
switch 140 when the output 114 is in the second position. The electronics 116 
determine the presence of the output 114 in the second position by determining the 
activation status of the mechanical switch 140. Similar to the first preferred 
embodiment, the electronics 116 control the ability to input information into the 
input/output device 110. Preferably, the electronics 116 disable the input 112 when 
the switch 140 is not activated, i.e., when the output 114 is not in the second 
position. 
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[0023] It should be noted that any suitable method and or apparatus for 
determining the position of the output can be utilized in the present invention. A 
preferred example of such other methods and apparatuses is determining the 
transmission of a beam of light by using transmitters and/or receivers. This could be 
utilized by arranging a transmitter such that a beam of light is interrupted when the 
output is in the second position. This interruption of the light beam could then be 
utilized by the electronics of the input/output device to enable or disable the input 
device as appropriate. 

[0024] The present invention also provides a method of restricting the ability 
to input information into an input/output device mounted within the vehicle. The 
method preferably comprises determining if the output of the device lies within the 
zone of vision of an occupant of the driver's seat of the vehicle, disabling the input of 
the device if the output is within the zone of vision of an occupant of the driver's seat, 
and enabling the input of the device if the output is not within the zone of vision of an 
occupant of the driver's seat. The method may further comprise determining if the 
vehicle is in motion and enabling the input of the device if the output lies within the 
zone of vision of an occupant of the driver's seat and the vehicle is not in motion. 
[0025] The determination of whether the output of the device lies within the 
zone of vision of an occupant of the driver's seat of the vehicle can be performed by 
any technique suitable for determining the position of the output relative to the driver 
and/or passenger seat of the vehicle. Preferably, this determination is accomplished 
as detailed above for the preferred embodiments of the apparatus of the present 
invention. 
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[0026] The enabling and disabling of the input of the device is preferably 
accomplished by the electronics of the device. Preferably, when disabling of the 
input is appropriate, the electronics stop processing signals from the input. Thus, 
when the input is disabled, the functionality in the input is not available to an 
occupant. Alternatively, disabling of the input may further include displaying 
information on the output regarding the disabled status of the input. For example, 
when the input is disabled, the output can display a message indicating that the 
input is disabled. When enabling of the input is appropriate, the electronics 
preferably begin processing signals from the input. 

[0027] The determination of whether the vehicle is in motion can be 
accomplished by processing signals sent from the axles of the vehicle, the 
speedometer, or any other suitable vehicle component that indicates movement of 
the vehicle. 

[0028] As used herein, the term "zone of vision" refers to the images 
perceivable by a typically-sized occupant situated upright in a particular vehicle seat. 
[0029] The foregoing disclosure includes the best mode devised by the 
inventors for practicing the invention. It is apparent, however, that several variations 
in accordance with the present invention may be conceivable to one of ordinary skill 
in the relevant art. Inasmuch as the foregoing disclosure is intended to enable such 
person to practice the instant invention, it should not be construed to be limited 
thereby, but should be construed to include such aforementioned variations. As 
such, the present invention should be limited only by the spirit and scope of the 
following claims. 
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